Use of single cell gel electrophoresis (comet assay) modifications for analysis of DNA damage.
Single cell gel electrophoresis (SCGE) or comet assay is a rapid and sensitive fluorescent microscopic method which allows measurement of DNA strand breaks in individual cells. Modifications of SCGE conditions permitted to detect different types of DNA damage. In order to characterize DNA damage induced by N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) and hydrogen peroxide (H2O2) in Chinese hamster V79 cells, two approaches were used: (1) two pH values of unwinding and electrophoresis solutions (pH > or = 13.0 and pH = 12.1) to specify the type of DNA lesions [the alkali-labile sites and true DNA single-strand breaks (ssb)] and (2) DNA glycosylases [endonuclease III (EndoIII) and formamidopyrimidine-DNA glycosylase (FaPy)] or DNA inhibitors [hydroxyurea (HU) + 1-(beta-D-arabinofuranosyl)cytosine (AraC)] to characterize the types of DNA damage. Our results showed that the lesions induced by H2O2 represented mainly the true DNA ssb, while MNNG formed predominantly alkali-labile sites, which were converted to DNA ssb under strong alkaline conditions (pH > or = 13.0). The effects of DNA repair enzymes and DNA inhibitors were more significant under lower pH (pH = 12.1) of unwinding and electrophoresis solution. Both, DNA glycosylases and DNA inhibitors increased the level of DNA ssb.